The difficulties of assessing right ventricular function
It is 20 years since Sade and Castaneda concluded from experiments investigating the effect of cautery of the canine right ventricular free wall' and from the success of right ventricular bypass procedures for tricuspid atresial that the right ventricle is "dispensable".3 Since then the importance of right ventricular dysfunction in many cardiac conditions has become clearer, and the long-term results of the Fontan operation have suggested that the term "dispensable" may have been an oversimplification, because atrial arrhythmias and rising pulmonary impedance are often so poorly tolerated. In addition, it is increasingly apparent that right ventricular function is a significant factor in ischaemic heart disease.
Cohn 
, allowing a simple description of the coupling between the ventricle and its afterload. Maughan et al showed that the assumptions that underlie Suga et al's "time varying elastance" model are generally valid in the canine right ventricle,'9 and the coupling between the right ventricle and the pulmonary circulation has been extensively investigated in animal models. In the pig, right ventricular stroke volume increased in response to increasing afterload until arterial elastance exceeded Emax, when falling stroke volume signalled right ventricular pump failure. 20 The ability to distinguish between the effects of loading and intrinsic changes in ventricular function makes pressure-volume analysis ideal for the study of right ventricular function in coronary disease and other causes of congestive heart failure. Conventional and new imaging techniques have as yet been unable adequately to provide a reliable, continuous right ventricular volume signal at a high enough acquisition frequency for the construction of continuous pressure-volume cycles, and it is likely that non-image dependent conductance catheter technology will provide the method for distinguishing between ventricular overload and ventricular failure in the future.
In conclusion, MRI provides a non-invasive method of assessing right ventricular volume at an acquisition frequency sufficient for the study of change during the cardiac cycle, and tagging adds the facility for a degree of regional wall motion analysis. Without the capacity for simultaneous pressure recording and real time acquisition and display, however, it does not allow right ventricular function to be characterised in much more depth than the estimates of ejection fraction that are currently available from radionuclide techniques. It is well recognised that deteriorating right ventricular pump function may reflect the sensitivity of the right ventricle to changes in ventricular loading that may occur during left ventricular disease-directly through abnormal septal function and indirectly through increasing impedance in the pulmonary circulation. However, the high incidence of circulatory collapse independent of arrhythmia and more importantly of left ventricular function in patients with right ventricular involvement in acute inferior infarction suggests that right ventricular dysfunction is more than simply an index of left ventricular filling pressure. In Zehender et al's patients, those with infarction limited to the left ventricle had a mean left ventricular ejection fraction of 43% compared with 44% in the group with right ventricular involvement. Despite this, 27% of the patients in which the right ventricle was affected developed cardiogenic shock compared with 5% of those with simple left ventricular infarction. The right ventricle can therefore no longer safely be assumed to be following its dominant partner. It requires independent assessment and perhaps treatment in many patients.
